INTRODUCTION
The PtSi Schottky infrared (lR)detector one of the most promising lR detectors for large focai plane array (FPA) applications because it is Si-compatible, with advantages of easy integration with Si readout multiplexer to form large, uniform, and low-cost imaging arrays. Currently, PtSi provides the largest IR FPA's, with 640 x 480 and 1024 x 1024 element imaging arrays commercially available".
However, PtSi FPA's are limited for applications in the 1-3 and 3-5 ~m regions due to the 5.5 pm cutoff wavelength determined by ~ = 1 .24/q@B, where q~ = 0.22 eV is the PtSi Schottky barrier on p-type Si. The spectrai response of the PtSi IR detector follows the modified Fowler dependence, given by = ~1 (hV-q@B)2
Cl &j2 hv
where q is the quantum efficiency (QE), Cl is the emission coefficient, hv and k are the energy and the wavelength of the incident photon, respectively. Figure 1 shows the QE as a function of the wavelength calculated from Eq. 1 for various cutoff wavelength assuming CI = 0.2 eV -l . The spectral response for a typical PtSi detector with kc = 5.5 ~m decreases drastically with increasing wavelength, resulting in a relatively low response in the 3-5 ym medium wavelength infrared (MWIR) region. The spectral response can be greatly improved by extending the cutoff wavelength through the reduction of the effective Schottky barrier q~. As shown in Fig. 1 However, the additional tunneling process required for the collection of the photoexcited carriers due to the presence of the potential spike reduces the detector response.
The effective Schottky barrier can be reduced without the formation of the potential spike by reducing the spike thickness to less than 1 nm. This is due to the fact that the image-force effect is very strong within 1 nm from the silicide/Si interface. can also be used to study the electrically activated boron doping concentration of thin
(1-rim-thick) doping spikes.
Il. MBE GROWTH AND DETECTOR FABRICATION
The PtSi Schottky detectors were fabricated on double-side polished Si (1 00) wafers with a resistivity of 30 Q-cm. The device structure incorporates n-type guard rings which define the periphery of the active device areas to suppress edge leakage.
Prior to MBE growth, the wafers were cleaned using the "spin-clean" method, which involves the removal of a chemically grown surface oxide using an HF/ethanol solution in a nitrogen glove box followed by annealing in the growth chamber of a commercial Riber EVA 32 Si MBE system at temperatures less than 500"C1S. The 1 -rim-thick p+-Si layers were grown by MBE at 450 "C using eiementai boron as the dopant source.
The iow growth temperature is essentiai to preserve the atomically sharp doping profiles to avoid the boron precipitation and surface segregation problemsl 1. Doping concentrations ranging from 5 x 10lg to 2 x 10LO cm-Q were studied. The 4-rim-thick
PtSi layers were formed in-situ by depositing 2-rim-thick Si followed by 2-rim-thick Pt, and then annealing at 400"C for 20 min. The schematic cross section of the dopingspike PtSi detector was shown in Fig. 3 . The devices were characterized using current-voltage (l-V) measurements and photoresponse measurements.
Ill. RESULTS AND DISCUSSION
The dark currents of the doping-spike PtSi detectors were thermionic emission limited, given by Jo = A** T2 e-q@/kT,
where Jo is the dark current density, A** is the Richardson constant, T is the absoiute temperature, q@B is the effective potential barrier, and k is the Boitzmann constant.
The current-voitage (l-V) characteristics of a typicai doping spike PtSi detector is shown in Fig. 4 . The doping concentration of the I-rim-thick p+ doping spike is 2 x Iinealizing Eq. (3)
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(4) Figure 5 shows the Richardson plot atypical doping-spike PtSidetector at-0.5V bias.
Thermionic-emission limited characteristics were observed at temperatures ranging from 22 to 46 K, with a five orders of magnitude current density range. An effective barrier height q@B of 0.032 eV was determined from the slope of the plot, compared to 0.206 eV of PtSi detectors without a doping spike. From Eq. 2, the electrically activated boron doping concentration N is given by
The effective barriers and the calculated electrically activated boron doping concentrations for three doping-spike PtSi detectors are shown in Table 1 . As shown in Table 1 , the effective barrier can be tailored by varying the doping concentration of the doping spike, and electrically activated boron doping concentrations ranging from 8.7 x 1018 cm-3 to 2.3 x 1020 cm-3 have been achieved in the 1 -rim-thick spikes.
The detector spectral responses were measured with back-side illumination using a 940K biackbody source. Figure 6 shows the responses of three doping-spike 
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11. The schematic cross section of the doping-spike PtSi detector.
The reverse current-voltage characteristics of a typical doping-spike PtSi detector at temperatures ranging from 22 to 46 K. The active device area is 6 x 10-4 cm2.
Richardson plot of a typical doping-spike PtSi detector.
Quantum efficiency as a function of wavelength for the three doping-spike PtSi detectors with 1-rim-thick p+ doping spikes. The cutoff wavelengths can be tailored from 14 to 22 pm by increasing the doping concentration of the spike.
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